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本文以 MePEG-PLGA 为药物载体，以闭环 HCPT 为模型药物，采用改良的
透析法自组装载羟基喜树碱的纳米粒，并考察其制备优化条件、体外释放性能及




酮作为溶剂，透析袋截留分子量（MWCO）为 14000 D，透析温度为 25 ℃，透
析初始含水量 1 %，透析外水相 pH=4.0，聚合物浓度为 3 mg/mL，载体中的 PEG




一，分散性好，平均粒径为 120.1 nm、多分散系数为 0.057、Zeta 电位为-31.2 mV。
MePEG-PLGA-HCPT 纳米粒的载药量为 7.417 %，包封率为 44.5 %，且 HCPT 以
晶体形状态均匀分布于纳米粒中。优化条件下制备的 MePEG-PLGA-HCPT 纳米
粒在三种 pH 条件下的体外释放分为突释和缓释两部分，且随着释放介质 pH 值






















即 HCPT 与 MePEG-PLGA 的质量比为 1:1，氮气压力为 100 kPa，SPG 膜孔径为
1.1 μm；本研究制备的载药粒子的载药量可达到 48.3 %，包封率可以达到 96.6 %，




胞 Bel-7402 的生长和增殖抑制作用更强。 


















Developments in preparation of drug-loading particles by self-assenbly method 
using amphiphilic block copolymer are concerned in recent years. It is an acceptably 
simple and effective method for preparation particles using only a little surfactant or 
without the additional surfactants, which is expected to apply in industrial production. 
10-hydroxycamptothecin (HCPT) is a promising broad-spectrum antitumor agent that 
targets the nuclear enzyme topoisomerase I and has achieved remarkable success in 
early clinical trials. However, the clinical application of HCPT was largely hampered 
because of its poor solubility and stability, which led to low therapeutic efficiency and 
a number of side effects to normal tissues such as neutropenia, thrombocytopenia, and 
diarrhea owing to the conversion of HCPT from active lactone form to the inactive 
carboxylate form under physiologic conditions. Therefore, finding suitable 
formulations for the delivery of the HCPT is of great significance in fully unleashing 
the potential of HCPT drug. The contents are summarized as follows:  
(1) Preparation and characterization of HCPT-loaded MePEG-PLGA 
nanoparticles: in this work, our aim was to obtain the nanoparticles of desired size 
range (about 200 nm) and highest drug-loading content. For this purpose, influences 
of different initial organic solvents, different MWCO of dialysis bag, different 
temperature, different initial water content, different pH of external phase, different 
initial copolymer concentration, different PEG content of copolymer, different LA 
content of copolymer, and different ratio of HCPT to MePEG-PLGA were 
investigated to abtain the optimal formulation condition. The analysis results of 
univariate analysis performed by statistical software SPSS 13.0 are presented as 
follow: initial organic solvents: acetone; MWCO of dialysis bag: 14000 D; 
temperature: 25 ℃; initial water content: 1 %; pH of external phase: 4.0; initial 
copolymer concentration: 3 mg/ml; PEG content of copolymer: 15 %; LA content of 
copolymer: 100 %; the ratio of HCPT to MePEG-PLGA: 1:5. The obtained 
MePEG-PLGA-HCPT nanoparticles were characterized by dynamic light scattering 
(DLS), scanning electron microscopy (SEM)/transmission electron microscopy 
(TEM), X-ray diffraction (XRD), differential scanning calorimetry (DSC) and 
confocal laser scanning fluorescence microscope (CLSM). Based on these 















solid spherical shape, fairly uniform size, well dispersed, and relatively smooth 
surface with core-shell structure. The distribution of HCPT in MePEG-PLGA 
nanoparticles was very uniform. and HCPT was a crystalline state existed in 
MePEG-PLGA-NPs. The drug-loading and entrapment efficiency respectively of 
nanoparticles were 7.417 % and 44.5 %. Their release behavior in vitro showed 
biphasic characteristics of burst releasing and sustained releasing.  
(2) In vitro cytotoxicity assay of HCPT-loaded MePEG-PLGA nanoparticles: 
Cytotoxicity test indicated that the HCPT-loaded MePEG-PLGA nanoparticles had 
enhanced in vitro cytotoxicity against human liver BEL-7402 cells compared to the 
commercially available HCPT injection and it was obvious that the growth-inhibitory 
effect was concentration dependent. MePEG-PLGA-HCPT nanoparticles enhance the 
intracellular uptake of HCPT in BEL-7402 cells. 
(3) Preparation, characterization and in vitro assay of comet-like 
MePEG-PLGA-HCPT particles: we prepared comet-like MePEG-PLGA-HCPT 
particles by SPG membrane template  self-assembly technique and discuss the 
influence of fabrication procedures on the formaton of comet-like particles. These 
particles exhibited a comet-like shape, fairly uniform size and well dispersed. The 
sample consisted of a large quantity of comet-like structures with a length of 10-15 
μm and comet’s head width of 400nm- 1.5 μm with helical structure. The comet’s tail 
consist of nanofibrous (80–200 nm in width) radiating out from the comet’s head, 
displaying a bundle of nanofibrous. The particle sizes (119.3 nm at average) are 
coincide with the SEM images for the nanofibrous. The extent of the comet’s tail 
depends on the nitrogen pressure, and the diameter of the comet-like particles head 
depends on the membrane pore size. To obtain highest entrapment efficiency and 
highest drug-loading content, an orthogonal L9 (33) test design was used to investigate 
the optimal formulation condition. We can conclude that the optimized formulation 
should be A2B2C3 (ratio of HCPT to MePEG-PLGA = 1:1; nitrogen pressure = 100 
KPa; SPG membrane pore size = 1.1 µm). Based on the above optimum conditions, 
the drug-loading content was up to as high as 48.3 %, with entrapment efficiency of 
96.6 %, and zeta -31.4 mV. The distribution of HCPT in comet-like particles was very 
uniform. and HCPT was a amorphous state existed in particles. A possible mechanism 
for formation of the comet-like particles can be proposed, that the worm-like mode 















slow, prolonged release profille over a period of 120 h. In contrast to a significant 
burst release at the initial stage that appeared in particles with DLC of 46.2% or 
21.7%, the release profiles exhibited a very steady sustained release pattern with 
negligible initial burst release in particles with DLC of 11.4%. Cytotoxicity test 
indicated that the HCPT-loaded comet-like particles had enhanced in vitro 
cytotoxicity against human liver BEL-7402 cells compared to the commercially 
available HCPT injection and HCPT-loaded spherical particles and it was obvious that 
the growth-inhibitory effect was concentration dependent. 
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表 1.1 不同粒径的药物载体体内靶向的部位[4] 
Table 1.1 The function of carriers size and the target location in the body[4] 
载体粒径 体内靶向 
＜50 nm 穿过肝脏或通过淋巴传输到脾和骨髓，也可到达肿瘤组织 终进
入肝脏 
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